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DoD Department of Defense 
EO Executive Order 
ESA Endangered Species Act 
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GIS Geographic Information System 
HE High Explosive 
INS Invasive Nonnative Species 
LE Listed as Endangered 
LS Listed as a Species of Special Concern 
LT Listed as Threatened 
MBTA Migratory Bird Treaty Act 
MOU Memorandum of Understanding 
NMFS National Marine Fisheries Service 
NRS Natural Resources Section 
PBG Potential Breeding Group 
RCW Red-cockaded Woodpecker 
ROI Region of Influence 
SAIC Science Applications International Corporation 
SRI Santa Rosa Island 
T(S/A) Threatened due to Similarity in Appearance 
U.S. United States 
USC U.S. Code 
USFWS U.S. Fish and Wildlife Service 
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BIOLOGICAL RESOURCES 

The Endangered Species Act (ESA) of 1973 (16 U.S. Code [USC] 1531 to 1544) provides 
for the conservation of endangered and threatened species and the ecosystems on 
which they depend. Activities that may affect federally listed species require an ESA 
Section 7 consultation with the U.S. Fish and Wildlife Service (USFWS) and/or National 
Marine Fisheries Service (NMFS) if impacts to federally listed species are possible.  
USFWS/NMFS may agree that the activity is not likely to affect a listed species, or may 
suggest measures to mitigate adverse effects.   
 
Air Force Instruction (AFI) 32-7064 provides details on how to manage natural 
resources in such a way as to comply with federal, state, and local laws and regulations.  
This AFI calls for the protection and conservation of state-listed species when not in 
direct conflict with the military mission.  Eglin Air Force Base (AFB) applies for 
appropriate permits for actions that may affect state-listed species (such as monitoring 
and handling), and also cooperates with the Florida Fish and Wildlife Conservation 
Commission (FWC) to further the goals of the Florida State Wildlife Conservation 
Strategy.   
 
The Bald Eagle Protection Act (16 USC 668–668d) prohibits the taking or possession of 
and commerce in bald eagles.  Taking includes the pursuit, shooting, poisoning, 
wounding, killing, capture, collection, molesting, disturbance, or trapping of an eagle.  
The Act prohibits that anyone possess, sell, purchase, or transport a bald eagle, alive or 
dead, or any part, nest, or egg of these eagles at any time.   
 
The Migratory Bird Treaty Act (MBTA) (16 USC 703-712; 1997-Supp) and Executive 
Order (EO) 13186, Responsibilities of Federal Agencies to Protect Migratory Birds, protect 
migratory birds and their habitats and establish a permitting process for legal taking.  
The USFWS, at 50 Code of Federal Regulations (CFR) 20.11(a) defines 'migratory bird' 
as those migratory birds protected by treaties between the United States and foreign 
countries.  A list of migratory birds protected by the international conventions and the 
MBTA appears at 50 CFR 10.13.  Except as permitted, for normal and routine operations 
such as installation support functions, actions of the Department of Defense (DoD) may 
not result in pursuit, hunting, taking, capturing, killing, possession, or transportation of 
any migratory bird, bird part, nest, or egg thereof.  The DoD must address these routine 
operations through the Memorandum of Understanding (MOU) developed in 
accordance with EO 13186 (DoD and USFWS, 2006).  Under the 2003 National Defense 
Authorization Act, the Armed Forces are exempted from the incidental taking of 
migratory birds during military readiness activities, except in cases where an activity 
would likely cause a significant adverse effect on the population of a migratory bird 
species.  As detailed in the Federal Register (69 FR 31074–31085), which amends 50 CFR 
Part 21, in this situation, the Armed Forces, in cooperation with the USFWS, must 
develop and implement conservation measures to mitigate or minimize the significant 
adverse impacts (Federal Register, 2007).  
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Invasive nonnative species (INS) are species introduced from other countries or regions 
of the United States that threaten native plants and animals by altering the composition, 
structure, and function of native ecosystems.  INS impose large economic costs on 
natural resource managers, requiring intensive and extensive management to prevent 
undesirable ecosystem changes.  Recognizing the ecological and economic impacts of 
invasive species, the President of the United States issued EO 13112 Invasive Species, 
which states that each federal agency whose actions may affect the status of invasive 
species shall to the extent practicable: 
 

• Prevent the introduction of invasive species, 
• Detect and respond rapidly to and control populations of such species in a 

 cost-effective and environmentally sound manner, 
• Monitor invasive species populations accurately and reliably, 
• Provide for restoration of native species and habitat conditions in ecosystems 

that have been invaded, 
• Conduct research on invasive species and develop technologies to prevent 

introduction and provide for environmentally sound control, and 
• Promote public education on invasive species. 

 
EO 13112 states that no federal agency shall authorize, fund, or carry out actions that it 
believes are likely to cause or promote the introduction or spread of INS in the United 
States or elsewhere. 

EGLIN AFB SENSITIVE SPECIES 

Table H-1 shows all of the Florida Natural Areas Inventory (FNAI) -tracked and  
state-and federally listed species present on or adjacent to Eglin AFB, excluding those 
species found on Santa Rosa Island (SRI).  Only species that have the potential to be 
located on or within close proximity to the proposed alternative areas are identified; 
most of these species are found within the interstitial areas of Eglin AFB.  Descriptions 
for species of particular concern at Eglin AFB are provided below.  Additional 
information on the other species listed in Table H-1 is available in the Eglin Military 
Complex Environmental Baseline Study Resource Appendices Volume 1—Eglin Land Test and 
Training Range (U.S. Air Force, 2003). 
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Table H-1.  State-listed, Federally Listed, and FNAI-tracked Species, Eglin AFB 

Scientific Name Common Name 
Status 

State Federal 
Fish 
Acipenser oxyrinchus desotoi Gulf Sturgeon LT LT 
Awaous banana River Goby — — 
Etheostoma okaloosae Okaloosa Darter LT LT 
Pteronotropis welaka Bluenose Shiner LS — 
Mussels 
Hamiota australis Southern Sandshell — PE 
Fusconaia escambia Narrow Pigtoe — PT 
Ptychobranchus jonesi Southern Kidneyshell — PE 
Villosa choctawensis Choctaw Bean — PE 
Pleurobema strodeanum Fuzzy Pigtoe — PT 
Amphibians and Reptiles 
Alligator mississippiensis American Alligator LS T (S/A) 
Ambystoma bishopi Reticulated flatwoods salamander LE LE 
Amphiuma pholeter One-toed Amphiuma — — 
Crotalus adamanteus Eastern Diamondback Rattlesnake — — 
Drymarchon corais couperi Eastern Indigo Snake LT LT 
Eumeces anthracinus Coal Skink — — 
Gopherus polyphemus Gopher Tortoise LT LC 
Graptemys ernsti Escambia Map Turtle — — 
Hemidactylium scutatum Four-Toed Salamander — — 
Heterodon simus Southern Hognose Snake — — 
Hyla andersonii Pine Barrens Treefrog LS — 
Macroclemys temmincki Alligator Snapping Turtle LS — 
Pituophis melanoleucus mugitus Florida Pine Snake LS — 
Rana capito  Gopher Frog LS — 
Rana okaloosae Florida Bog Frog LS — 
Birds 
Accipiter cooperii Cooper’s Hawk — — 
Aimphila aestivalis Bachman’s Sparrow — — 
Ardea alba Great Egret — — 
Athene cunicularia floridana Florida Burrowing Owl LS — 
Charadrius alexandrinus Snowy Plover LT — 
Charadrius melodus Piping Plover LT LT 
Charadrius wilsonia Wilson’s Plover — — 
Egretta caerulea Little Blue Heron LS — 
Egretta thula Snowy Egret LS — 
Elanoides forficatus Swallow-tailed Kite — — 
Eudocimus albus White Ibis LS — 
Falco sparverius paulus Southeastern American Kestrel LT — 
Haematopus palliates American Oystercatcher LS — 
Haliaeetus leucocephalus Bald Eagle LT — 
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Scientific Name Common Name 
Status 

State Federal 
Pelecanus occidentalis Brown Pelican LS — 
Picoides borealis Red-cockaded Woodpecker LS LE 
Picoides villosus Hairy Woodpecker — — 
Rynchops niger Black Skimmer LS — 
Sterna antillarum Least Tern LT — 
Sterna caspia Caspian Tern — — 
Sterna maxima Royal Tern — — 
Sterna sandvicensis Sandwich Tern — — 
Mammals 
Peromyscus polionotus leucocephalus Santa Rosa Beach Mouse — — 
Trichechus manatus Manatee LE LE 
Ursus americanus floridanus Florida Black Bear LT* — 
Plants 
Andropogon arctatus Pine-Woods Bluestem LT — 
Asclepias viridula Southern Milkweed LT — 
Baptisia calycosa var villosa Pineland Wild Indigo LT — 
Calamintha dentata Toothed Savory LT — 
Calamovilfa curtissii Curtiss’ Sand Grass LT — 
Calycanthus floridus var floridus Sweet Shrub LE — 
Carex baltzelli Baltzell’s Sedge LT — 
Carex tenax Sandhill Sedge — — 
Chrysopsis godfreyi Godfrey’s Golden Aster LE — 
Chrysopsis gossypina ssp cruiseana Cruise’s Golden Aster LE — 
Cladium mariscoides Pond Rush — — 
Coelorachis tuberculosa Piedmont Jointgrass LT — 
Drosera intermedia Spoon-Leaved Sundew LT — 
Eleocharis rostellata Beaked Spikerush LE — 
Epigaea repens Trailing Arbutus LE — 
Hexastylis arifolia Heartleaf LT — 
Hymenocallis henryae Henry’s Spider Lily LE — 
Ilex amelanchier Serviceberry Holly LT — 
Juncus gymnocarpus Coville’s Rush LE — 
Kalmia latifolia Mountain Laurel LT — 
Lachnocaulon digynum Bogbuttons LT — 
Lilium catesbaei Pine Lily LT — 
Lilium iridollae Panhandle Lily LE — 
Lilium michauxii Carolina Lily LE — 
Lindera subcoriacea Bog Spice Bush LE — 
Linum westii West’s Flax LE — 
Litsea aestivalis Pondspice LE — 
Lupinus westianus Gulfcoast Lupine LT — 
Macranthera flammea Hummingbird Flower LE — 
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Scientific Name Common Name 
Status 

State Federal 
Magnolia ashei Ashe’s Magnolia LE — 
Magnolia pyramidata Pyramidal Magnolia LE — 
Malaxis unifolia Green Adder’s-Mouth LE — 
Matela alabamensis Alabama Spiney Pod LE — 
Medeola virginiana Indian Cucumber-Root LE — 
Monotropa hypopithys Pine Sap LE — 
Myriophyllum laxum Piedmont Water-milfoil — — 
Nuphar luteum ssp ulvaceum West Florida Cow Lily — — 
Panicum nudicaule Naked-stemmed Panic Grass LT — 
Pinguicula lutea Yellow Butterwort LT — 
Pinguicula planifolia Swamp Butterwort LT — 
Pinguicula primuliflora Primrose-flowered Butterwort LE — 
Platanthera integra Southern Yellow Fringeless Orchid LE — 
Polygonella macrophylla Large-leaved Jointweed LT — 
Quercus arkansana Arkansas Oak LT — 
Rhexia parviflora Small-flowered Meadow Beauty LE — 
Rhexia salicifolia Panhandle Meadowbeauty LT — 
Rhododendron austrinum Orange Azalea LE — 
Rhynchospora crinipes Hairy-peduncled Beakrush LE — 
Rhynchospora stenophylla Narrow-leaved Beakrush LT — 
Sarracenia leucophylla White-top Pitcherplant LE — 
Sarracenia rubra Sweet Pitcherplant LT — 
Sideroxylon thornei Thorne’s Buckthorn LE — 
Stewartia malacodendron Silky Camellia LE — 
Tephrosia mohrii Pineland Hoary Pea LT — 
Xanthorhiza simplicissima Yellow-root LE — 
Xyris longisepala Karst Pond Yellow-eyed Grass LE — 
Xyris scabrifolia Harper’s Yellow-eyed Grass LT — 
Zigadenus leimanthoides Coastal Death Camas LE — 

C = Candidate: species that will soon be listed as threatened or endangered  
LE = Endangered: species in danger of extinction throughout all or a significant portion of its range.   
LT = Threatened: species likely to become endangered within the foreseeable future throughout all or a significant 
portion of its range. 
LS = Species of Special Concern: a species, subspecies, or isolated population that is facing a moderate risk of 
extinction in the future 
T(S/A) = Threatened due to similarity of appearance to a species that is federally listed such that enforcement 
personnel have difficulty differentiating between the listed and unlisted species 
— = Not currently listed, but tracked by FNAI due to rarity 
* = State listed as LT but not applicable in Baker and Columbia Counties or the Apalachicola National Forest 
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Federally Listed Species 

Okaloosa Darter 

The Okaloosa darter (Etheostoma okaloosae) is a small federally and state-listed 
threatened fish.  Spawning occurs from March to October, with the greatest amount of 
activity taking place during April (USFWS, 1998).  The entire global population of this 
species is found in the tributaries and main channels of Toms, Turkey, Mill, Swift, East 
Turkey, and Rocky Creeks, which drain into two bayous of Choctawhatchee Bay. These 
seepage streams have persistent discharge of clear, sand-filtered water through sandy 
channels, woody debris, and vegetation beds. The Eglin Range contains 90 percent of 
the 457-square kilometer (176-square mile) drainage area.  The remaining portions of 
the watershed are within the urban areas of Niceville and Valparaiso (U.S. Air 
Force, 2006).  
 
The most immediate threat to the Okaloosa darter is loss of habitat through degradation 
of stream water quality from soil erosion into streams.  The sources with high soil and 
sediment erosion probability are borrow pits, clay roads that cross streams, and a few 
test area sites where vegetation is maintained by using choppers on slopes.  A 
1992 study identified erosion from borrow pits and roads as major contributors to the 
degradation of darter habitat.  Mission activities could avoid further degradation of 
stream quality by keeping vehicle activity and troop movement confined to trails, 
bridges, and roads and conducting ground-disturbing activities only outside of a 
300-foot buffer around Okaloosa darter streams.  These procedures are available to 
minimize sediment erosion into the darter watersheds (U.S. Air Force, 2006). 
 
Due to a recovery plan that Eglin AFB implemented for the Okaloosa darter in 1998, the 
darter was recently downlisted from endangered status with the final rule becoming 
effective May 2, 2011.  Eglin AFB is protecting instream flows and historical habitat 
through management plans, conservation agreements, easements, and/or acquisitions; 
is implementing an effective habitat restoration program to control erosion from roads, 
clay pits, and open ranges; is demonstrating that the Okaloosa darter population is 
stable or increasing and that the range of the Okaloosa darter has not decreased at all 
historical monitoring sites; and is seeing that no foreseeable threats exist that would 
impact the survival of the species. 
 
Erosion control projects in darter watersheds were identified by erosion control 
program managers over the past 15 years and each project initiated landscape 
manipulation projects to decrease the amount of sedimentation entering the streams.  
The Eglin Natural Resources Section (NRS) has completed over 98 percent of all 
identified erosion control projects in darter watersheds and will soon be entering the 
maintenance phase (Pizzalato, 2010). 
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Flatwoods Salamander 

The flatwoods salamander (Ambystoma cingulatum) is federally and state listed as 
endangered.  Optimal habitat for this small mole salamander is open, mesic 
(moderately wet) woodlands of longleaf or slash pine flatwoods maintained by frequent 
fires and that contain shallow, ephemeral wetland ponds. Males and females migrate to 
these ephemeral ponds during the cool, rainy months of October through December.  
The females lay their eggs in vegetation at the edges of the ponds.  Flatwoods 
salamanders may disperse long distances from breeding sites to upland sites where 
they live as adults (U.S. Air Force, 2006).  
 
There are 18 known breeding ponds for the flatwoods salamander on the Eglin Range.  
Additionally, the Eglin Range supports approximately 17,000 acres of potential 
salamander habitat in mesic flatwoods.   
  
The primary threat to the flatwoods salamander is loss of mesic habitat through the 
filling in of wetlands and other alterations to the landscape hydrology.  Flatwoods 
salamander habitat is also threatened by the introduction of INS.  Flatwoods 
salamanders and their active breeding wetlands both appear to have declined in 
number since the original Eglin surveys in 1993 and 1994.  This is possibly due in part to 
several years of drought in the late 1990s and early 2000s.  Breeding wetlands may not 
have remained wet long enough for larvae to complete metamorphosis if rainfall 
amounts were not sufficient. This has resulted in little population recruitment over the 
last decade at Eglin’s wetlands (U.S. Air Force, 2006). 
 
The USFWS guidelines in the Federal Register (64 FR 15691) establish a 450-meter 
(1,476-foot) buffer area from the wetland edge of confirmed breeding ponds.  Within the 
buffer area, the guidelines restrict unlawful destruction or alteration of suitable pine 
flatwoods habitat in order to minimize the potential for direct impacts to salamanders, 
the introduction and spread of invasive, nonnative plant species, and alterations to 
hydrology and water quality. 

Eastern Indigo Snake 

The eastern indigo snake (Drymarchon corais couperi) is listed as a federal- and 
state-threatened species that is the largest nonvenomous snake in North America. The 
primary reason for its listing is population decline resulting from habitat loss and 
fragmentation.  Movement along travel corridors between seasonal habitats exposes the 
snake to danger from increased contact with humans.  Indigo snakes frequently utilize 
gopher tortoise burrows and the burrows of others species for over-wintering.  The 
snake frequents flatwoods, hammocks, stream bottoms, riparian thickets, and high 
ground with well-drained, sandy soils.  The indigo snake could occur anywhere on the 
Eglin Range because it uses such a wide variety of habitats (U.S. Air Force, 2006). 
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The species is extremely uncommon on the Eglin Range with the sighting of only 
29 indigo snakes throughout the Eglin Range from 1956 to 1999, while no sightings have 
been reported since 1999 (Gault, 2009).  Most of these snakes were seen crossing roads 
or after being killed by vehicles.  It is difficult to determine a precise number or even 
estimate the number of these snakes due to the secretive nature of this species (U.S. Air 
Force, 2006). 

Red-Cockaded Woodpecker 

The red-cockaded woodpecker (RCW) (Picoides borealis) is listed as a federally and state-
listed endangered bird species.  The RCW excavates cavities in live longleaf pine trees 
that are at least 85 years old.  The RCW historically had a habitat range as far north as 
New Jersey and as far west as Oklahoma.  Today, the RCW has been restricted to the 
southeastern United States, from Florida to Virginia and to southeast Texas, due to a 
loss of habitat.  In the southeast, 98 percent of the longleaf pine forests have been 
removed, making relatively undeveloped federal lands such as Eglin AFB primary 
habitat for the species.  Due to the preservation of continuous longleaf pine forests on 
Eglin, the Eglin Range has one of the largest remaining populations of RCWs in the 
country.  In 2003, the USFWS identified Eglin AFB as 1 of 13 primary core populations 
for the RCW (U.S. Air Force, 2006).  Eglin’s population goal is 350 Potential Breeding 
Groups (PBGs).  The Eglin population has been increasing since 1994, and the current 
population has 420 active clusters and an estimated 371 PBGs. 
 
The removal of longleaf pine trees, degradation of quality habitat, or noise generated 
from mission-related or other activities are potential threats to the RCW on the Eglin 
Range.  Eglin is executing a USFWS-approved management strategy to meet certain 
growth objectives of the RCW and to obtain increased mission flexibility with the 
federal requirements for RCW impacts (U.S. Air Force, 2006).  
 
The Eglin NRS Geographic Information System (GIS) database includes the locations of 
active RCW cavity trees (tree containing one or more cavities that are utilized by the 
RCW) and inactive RCW cavity trees (tree containing cavities that were once utilized by 
the RCW but have not shown recent activity).  Inactive RCW cavities, which are defined 
as those cavities that were once utilized by the RCW but have not shown recent activity, 
are spatially recorded.  The NRS also maps RCW foraging habitat around active clusters 
of RCW cavities in the GIS.  The “Implementation Procedures for Use of Foraging 
Habitat Guidelines and Analysis of Project Impacts under the Red-cockaded 
Woodpecker (Picoides borealis) Recovery Plan: Second Revision,”  requires that if timber 
is to be removed within the modeled foraging habitat of active cavity trees, then a 
forage habitat analysis must be completed to determine potential impacts (U.S. 
DOI, 2005).  Consultation will be required if resulting resources fall below USFWS 
guidelines defined in Eglin’s Threatened and Endangered Species Component Plan to 
the INRMP. 
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Freshwater Mussels 

The southern sandshell (Lampsilis australis), fuzzy pigtoe (Pleurobema strodeanum), 
southern kidneyshell (Ptychobranchus jonesi), narrow pigtoe (Fusconaia Escambia), and 
Choctaw bean (Villosa choctawensis) freshwater mussels are federal candidates for listing 
as threatened or endangered species.  These freshwater mussels are found only in the 
Yellow, Escambia, and Choctawhatchee River drainages in Florida and Alabama.  From 
the 1990s to 2004, surveys have documented declines in the numbers of these candidate 
mussel species (Blalock-Herod et al., 2002; Pilarczyk et al., 2006).  Furthermore, these 
surveys have been unable to capture many of these mussel species at sites where they 
were previously known to occur.  These local extirpations and reductions in numbers 
are attributed to habitat alteration from various sources.  
 
The greatest threat to these freshwater mussels is runoff associated with poor land use 
practices, such as poorly conducted agricultural or silvicultural practices, construction, 
and mining activities.  Because of their limited motility, mussels are extremely 
vulnerable to acute, localized impacts (i.e., impoundment, runoff from adjacent 
unvegetated land) (Box and Mossa, 1999).  Mussels filter fine particulate organic matter 
from the water, so excess sedimentation may interfere with feeding.  Sedimentation 
may also cause direct mortality by deposition and suffocation, and turbidity may 
reduce or eliminate juvenile recruitment.  Pesticides and other water quality issues also 
threaten the health of these filter feeders.  Preferred habitats are creeks and rivers with 
slow to moderate currents and sandy substrates (NRCS, 2007).   

State-Listed and Rare Species 

Eglin AFB provides habitat for many state-listed and rare species in addition to the 
federally listed species described in the previous sections.  AFI 32-7064 calls for the 
protection and conservation of state-listed species when not in direct conflict with the 
military mission.  The conservation of state-listed species and other rare but unlisted 
species is encouraged and in some cases is critical to ensuring continued mission 
flexibility.  Management actions conducted by Eglin for many of the federally listed 
species provide direct and indirect benefits to many state-listed and rare species.  There 
are 67 state-listed threatened and endangered species found on Eglin.  Most (55) of the 
67 state-listed species are plants.  An additional 17 animal species are not listed by the 
Florida FWC or the USFWS, but are tracked by the FNAI due to their rarity and/or 
declining population trends.  Below are descriptions of some of the state-listed and rare 
animal species of particular concern at Eglin AFB. 

Florida Black Bear 

The Florida black bear (Ursus americanus floridanus) is currently listed as a 
state-threatened species except in Baker and Columbia Counties and in Apalachicola 
National Forest.  Florida black bear populations are currently found in Florida and 
Georgia, and there is also a small population in Alabama.  Eglin AFB is considered to be 
the smallest population, with an estimated 60 to 100 individuals; however, Eglin’s black 
bear population has shown signs of increase since the early 1990s.  Reasons for 
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population declines include loss of habitat due to urban development and direct 
mortality due to collisions with vehicles.  Black bear in Florida breed in June–July, and 
young are born in January–February.  Most black bears within the Eglin Range utilize 
the large swamps and floodplain forests in the southwest and northern portions of the 
Eglin Range, where they feed on fruits, acorns, beetles, and yellow jackets.  Black bear 
sightings have occurred at numerous locations throughout the Eglin Range, the 
majority of which have been within the interstitial areas (U.S. Air Force, 2006). 

Bald Eagle 

The bald eagle (Haliaeetus leucocephalus) is protected under the Bald Eagle Protection Act 
and the MBTA.  Eagles are territorial and exhibit a strong affinity for a nest site once a 
nest has been established.  It is common for a breeding pair to rebuild damaged or lost 
nests in the same tree or in an adjacent tree.  Individual pairs return to the same 
territory year after year and territories are often inherited by subsequent generations.  
The nesting period in the southeast United States extends from 1 October to 15 May 
with most nests completed by the end of November (U.S. Air Force, 2006).  Most eagles 
migrate north during the hot summer season.  Bald eagles nest at one location on Eglin 
Main Base between Cobbs Overrun and Test Area A-22, and on SRI near Test Site A-12.  
The pair of eagles at the Eglin Main Base site has fledged one to two birds per year in 
most years, but in some years no young were fledged (U.S. Air Force, 2006).  Eglin AFB 
follows the USFWS National Bald Eagle Management Guidelines for the bald eagle in 
the Southeast Region (USFWS, 2007), and maintains a 1,500-foot protection buffer 
around the nest.   

Gopher Tortoise 

The gopher tortoise (Gopherus polyphemus) is a state-threatened species.  It is also a 
federal “candidate” species.  The tortoise is found primarily within the sandhills and 
open grassland ecological associations on the Eglin Range.  Gopher tortoise burrows 
serve as important habitat for many species, including the federally listed eastern 
indigo snake (U.S. Air Force, 2006).  

Dusky Gopher Frog 

The Dusky gopher frog (Rana capito) is listed as a species of special concern by the state 
of Florida.  These frogs are typically 2.5 to 4 inches long, excluding their legs, and have 
a wide body characterized by cream-colored, gray, or brown blotches.  Their chin and 
throat are spotted, and the belly is usually plain.  The dusky gopher frogs prefer 
habitats of the Sandhills ecological association and are typically found in dry, sandy 
uplands.  They are nocturnal and spend most of the day in tunnels or gopher tortoise 
burrows.  Breeding occurs in ponds and other permanent water bodies.  The dusky 
gopher frog is found throughout Florida, with the exception of the Everglades and 
the Keys. 
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Florida Bog Frog 

The Florida bog frog (Rana okaloosae) a species of special concern by the state, can only 
be found within Walton, Okaloosa, and Santa Rosa Counties.  Most of the habitat for the 
frog lies on Eglin AFB property with all known locations of the frog in small tributary 
streams of the Yellow, Shoal, and East Bay Rivers.  There are 65 documented bog frog 
locations on the Eglin Range, but only 58 of those have been verified. 

Florida Burrowing Owl  

The Florida burrowing owl (Athene cunicularia floridana) is a small owl, measuring 
approximately 9 inches in length with a wingspread reaching 22 inches.  They are 
typically most active during the morning or late afternoon and can be found in open 
habitats with short grass and few trees.  Burrowing owls exhibit strong territory fidelity; 
they will remain on the same territory as long as the habitat meets their biological and 
reproductive needs.  Burrowing owls will either create burrows, similar to gopher 
tortoise burrows, in order to keep avian predators from swooping down on them, or 
they will use abandoned gopher tortoise burrows.  The burrowing owl is currently 
listed as a state species of special concern and is also protected under the MBTA. 

Southeastern American Kestrel 

The southeastern American kestrel (Falco sparverius paulus), a state-threatened species, is 
a common permanent resident of Eglin.  This small raptor typically preys on small 
rodents, reptiles, and insects in clearings or woodland edges.  The species can be found 
within the Sandhills and Open Grassland/Shrubland ecological associations, and may 
occur on or near any of the test areas at Eglin.   

Florida Pine Snake 

The Florida pine snake (Pituophis melanoleucus mugitus), a state species of concern, 
inhabits dry areas such as the longleaf pine, oak woodlands, and sand pine scrub 
communities found within the Sandhills ecological association.  The species is 
physically adapted for digging into loosely packed sand.  It also enters into rodent 
burrows and occasionally into gopher tortoise burrows.   

Migratory Birds 

Migratory birds pass through the Region of Influence (ROI), but neither Eglin nor 
Hurlburt is considered an important stopover area or concentration site for neotropical 
migratory birds in the spring or fall (Tucker et al., 1996).  Breeding neotropical migrants 
at Eglin and Hurlburt are primarily found in riparian, hammock, and barrier island 
habitats.  These areas can serve as temporary habitat for neotropical birds migrating to 
and from the Caribbean and South and Central America.  Neotropical migrants are 
more common within the ROI during fall migration than spring migration (Tucker 
et al., 1996). 
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Ecological Assets 

Ecological Associations 

Four broad matrix ecosystems exist on Eglin AFB:  Sandhills, Flatwoods, 
Wetlands/Riparian, and Barrier Island.  The ecosystems are defined by floral, faunal, 
and geophysical similarities.  Artificially maintained open grasslands/shrublands and 
urban/landscaped areas also exist on Eglin, primarily on test areas or Main Base.  
Although grasslands/shrublands and urban/landscaped areas are not true ecological 
associations, they are included in this section as land uses.   

Sandhills Matrix 

This system is the most extensive natural community type on the Eglin Range, 
accounting for approximately 78 percent or 362,000 acres of the base.  Longleaf Pine 
Sandhills are characterized by an open, savanna-like structure with a moderate-to-tall 
canopy of longleaf pine, a sparse midstory of oaks and other hardwoods, and a diverse 
groundcover comprised mainly of grasses, forbs, and low-stature shrubs.  Its structure 
and composition are maintained by frequent fires (every three to five years), that 
control hardwood, sand pine, and titi encroachment.  Longleaf Pine Sandhills consist of 
a high diversity of species adapted to fire and the heterogeneous conditions that fires 
create.  The dominant native grass species in Eglin Sandhills is either wiregrass or 
bluestem, depending on location.  Sandhills are often associated with and grade into 
scrub, upland pine forest, xeric hammock, or slope forests.  This matrix is also known as 
longleaf pine turkey oak, longleaf pine–xerophytic oak, longleaf pine–deciduous oak, or 
high pine (U.S. Air Force, 2007).   
 
The functional significance of the Sandhills Matrix is to provide maintenance of regional 
biodiversity.  As little as 5,000 acres of old-growth longleaf pine forest remains globally 
and Eglin’s Sandhills contain more than any other forest in the world.  The Eglin Range 
represents the largest and least fragmented longleaf pine ownership in the world, and 
has the best remaining stand of old-growth longleaf pine (U.S. Air Force, 2007).   

Flatwoods Matrix 

Pine flatwoods occur on flat, moderately well drained sandy soils with varying levels of 
organic matter, often underlaid by a hard pan.  While the canopy consists of slash pine 
and longleaf pine, the understory varies greatly from shrubby to an open diverse 
understory of grasses and herbs.  The primary environmental factors controlling 
vegetation type are soil moisture (soil type and depth to groundwater) and fire history.  
The average fire frequency in flatwoods is one to eight years, with nearly all of the 
plants and animals inhabiting this community adapted to recurrent fires.  Home to 
numerous rare and endangered plants and animals, the Flatwoods Matrix plays a 
significant role in maintaining regional biodiversity.  Eglin’s more than 300 acres  
of old growth flatwoods are among the last remaining of such high quality  
(U.S. Air Force, 2007). 
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Wetlands/Riparian Matrix  

Wetlands are extraordinarily important contributors to the health and diversity of the 
Eglin landscape.  Riparian areas are generally found along a water feature such as a 
river, stream, or creek.  Great diversity of invertebrate and fish species is found within 
the streams associated with these watersheds.  At least 11 different plant community 
types are found within riparian areas of the Eglin Range.  Streams are perennial, 
originating in the sandy uplands of the installation and fed by groundwater recharge.  
Flood events only occur during extreme rain events (e.g., hurricanes); otherwise, flows 
are relatively consistent.  Temperatures fluctuate during the year and each day, being 
more constant near the headwaters.  These seepage streams are moderately acidic.  The 
specific types of Wetlands/Riparian Matrices found on or adjacent to the Eglin Range 
are depression wetlands, seepage slopes, and floodplain wetlands (U.S. Air Force, 2007).  

Other Land Uses 

Open Grasslands/Shrublands — Open Grasslands/Shrublands occur in areas of 
heavily disturbed Sandhills, Flatwoods, and Wetlands/Riparian ecological sites.  This 
habitat predominantly occurs within the test areas on Eglin AFB.  Grasses and low 
shrubs characterize open Grassland/Shrubland areas.  Eglin maintains this habitat with 
machinery or fire that removes or prevents future growth.   
 
Urban/Landscaped Areas — Eglin AFB currently has approximately 46,000 acres of 
semi-improved areas and 14,000 acres of improved areas.  Bahia grass (Panicum 
notatum) is the primary turf grass that is used in the semi-improved areas while 
St. Augustine grass (Stenotaphrum secundatum) and Centipede grass (Eremochloa 
ophiuroides) are the primary turf grasses used in the improved areas.  Ground 
maintenance encourages low-maintenance landscaping and uses native plants 
whenever possible (U.S. Air Force, 2007).  

Flora and Fauna of Ecological Associations  

Table H-2 provides a summary of some of the plant and animal species commonly 
found within the ecological associations described above.  The list is not a 
comprehensive inventory of the species found within these ecological associations; the 
table provides a reference summary. 
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Table H-2.  Typical Plant and Animal Species of Eglin AFB by Ecological Association 
Plants Animals 

Common Name Scientific Name Common Name Scientific Name 
Sandhills Ecological Association 

Longleaf Pine Pinus palustris Red-cockaded 
Woodpecker Picoides borealis 

Turkey Oak Quercus laevis Bobwhite Quail Colinus virginianus 
Blackjack Oak Q. marilandica Great Horned Owl Bubo virginianus 
Bluejack Oak Q. incana Gopher Tortoise Gopherus polyphemus 
Wiregrass Aristida stricta Indigo Snake Drymarchon corais 

Saw Palmetto Serona repens Diamondback 
Rattlesnake Crotalus adamanteus 

Bracken Fern Pteridium aquilinum Six-lined Racerunner Cnemidophorus 
sexlineatus 

Blueberry Vaccinium spp. Florida Black Bear Ursus americanus 
floridanus 

Yaupon Ilex vomitoria Fox Squirrel Sciurus niger 
Gallberry Ilex glabra Least Shrew Cryptodus parva 
Gopher Apple Licania michauxii Cottontail Rabbit Sylvilagus floridanus 
Blackberry Rubus cuneifolius Pocket Gopher Geomys pinetus 
Sand Pine Pinus Clausa White-tailed Deer Castor canadensis 
Pine-woods Bluestem Andropogon arctatus Feral Pig Sus scrofa 
Wiregrass Aristida stricta Raccoon Procyon lotor 
Flatwoods Ecological Association 
Longleaf Pine Pinus palustris Wood Duck Aix sponsa 
Runner Oak Quercus pumila Red-winged Blackbird Agelaius phoenicius 
Saw Palmetto Serona repens Cotton Mouth Agkistridon piscivorus 

St. John’s Wort Hypericum 
brachyphyllum Flatwoods salamander Ambystoma cingulatum 

Slash Pine Pinus elliottii River Otter Lutra canadensis 
Black Titi Cliftonia monophylla Beaver Castor canadensis 

Milkweed Asclepias humistrata Florida Black Bear Ursus americanus 
floridanus 

Pitcherplant Sarracenia spp. Gray Fox Urocyon 
cinereoargenteus 

Wetland and Riparian Ecological Association 
Yellow Water Lilly spp. Raccoon Procyon lotor 

Saw Grass Cladium jamaicensis Florida Black Bear Ursus americanus 
floridanus 

Cattail Typha domingensis Sherman’s Fox Squirrel Sciuris niger shermani 
Phragmites Phragmites australis American Alligator Alligator mississippiensis 
White Cedar Chamaecyparis thyoides Pine Barrens Tree Frog Hyla andersonii 
Water Tupelo Nyssa biflora Five-lined Skink Eumeces fasciatus 
Pitcher Plant Sarracenis purpurea Green Anole Anolis carolinensis 
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Plants Animals 
Common Name Scientific Name Common Name Scientific Name 

Red Titi Cyrilla racemiflora Garter Snake Thamnophis sirtalis 
Tulip Poplar Liriodendrom tulipifera Indigo Snake Drymarchon corais 
Sweet Bay Magnolia Magnolia virginiana American Beaver Castor canadensis 
Red Bay Persea borbonia Parula Warbler Parula americana 

 

Sensitive Habitats 

High-Quality Natural Communities 

Eglin’s contribution to southeastern conservation is evident in its extraordinary 
biodiversity and the exemplary quality of its many remnant natural communities.  
While the greater part of the installation is globally significant due to its biodiversity, 
specific areas have been designated “High-Quality Natural Communities” due to their 
exceptional high quality or the presence of rare species.  These areas were identified by 
the FNAI through a project funded by the DoD Legacy Resource Management Program.  
These areas are distinguished by the uniqueness of the community, ecological 
condition, species diversity, and/or presence of rare species.  These high-quality areas, 
totaling 75,266 acres and covering approximately 16 percent of the installation, are 
tangible examples of the successful restoration actions of Eglin NRS and the 
compatibility of these communities with most mission activities.   

Outstanding Natural Areas 

From the High-Quality Natural Communities FNAI identified, 17 larger-scale 
landscapes containing complexes of these high quality areas and locations of rare 
species were named Outstanding Natural Areas, and are listed below (U.S. Air 
Force, 2007): 
 

1)  Test Area A-77 Outstanding Natural Area 
2)  Alaqua–Blount Creek Confluence 
3)  Alice Creek 
4)  Boiling Creek–Little Boiling Creek 
5)  Brier Creek 
6)  East Bay Flatwoods and Scrub Mosaic 
7)  Live Oak Creek 
8)  Lower Weaver River 
9)  Patterson Outstanding Natural Area and Extension 

10)  Piney Creek 
11)  Prairie Creek 
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12)  SRI 
13)  Scrub Pond 
14)  Spencer Flats Wetlands 
15)  White Point 
16)  Whitmier Island 
17)  Yellow River Basin 

Significant Botanical Sites 

FNAI also identified 15 Significant Botanical Sites that support rare plants on Eglin; 
they are listed below.   
 

1)  East Bay Savannahs 
2)  Patterson Natural Area Expansion 
3)  SRI 
4)  Blue Spring Creek Lakes 
5)  Malone Creek 
6)  Titi Creek Wilderness Area 
7)  Live Oak Creek 
8)  Turkey Gobbler Creek Cypress Swamp 
9)  Turkey Hen Creek Swamp 

10)  Boiling Creek and Little Boiling Creek 
11)  Hick’s Creek Prairie 
12)  Whitmier Island 
13)  Brier Creek 
14)  Hickory Branch Hardwood Forest 
15)  Piney Creek 

 
Large portions of the Outstanding Natural Areas and the Significant Botanical Sites 
overlap.  Combined, both of these areas total 43,210 acres, or approximately 9 percent of 
the installation (U.S. Air Force, 2007). 

Gulf Sturgeon Critical Habitat 

The USFWS designated Gulf sturgeon critical habitat in 2003 in multiple Gulf of Mexico 
rivers, bays, and the Gulf itself.  Federally designated critical habitat is defined as a 
specific area that contains physical or biological features essential to a species’ 
conservation and that may require special management considerations or protection.  
As it pertains to the Eglin Range, Choctawhatchee Bay (including the main body of 



Appendix H Biological Resources 

January 2014 Supplemental Environmental Impact Statement H-17 
 for F-35 Beddown at Eglin Air Force Base, Florida 
 FINAL 

Choctawhatchee Bay, Hogtown Bayou, Jolly Bay, Bunker Cove, and Grassy Cove, and 
excluding all other bayous, creeks, and rivers at their mouths/entrances), Santa Rosa 
Sound, Yellow River, Shoal River, Blackwater Bay, East Bay, and the Gulf of Mexico out 
to 1 nautical mile offshore of SRI have been designated as critical habitat.  The lower 
rivers provide summer resting and migration habitat, and the bays, sound, and Gulf 
contain winter feeding and migration habitat (U.S. Air Force, 2006).   

Invasive Nonnative Species Management 

INS includes plants, animals, insects, diseases, and other organisms that are becoming 
established and spreading at an alarming rate throughout the world.  An invasive 
species can be defined as a species that is nonnative to an ecosystem and whose 
intentional or accidental introduction causes or is likely to cause environmental or 
economic damage or harm to human health.   
 
The Eglin AFB INS Management Program focuses on invasive nonnative plant and 
animal species that cause or may cause negative environmental impacts to Eglin 
ecosystems.  Some of the main INS of concern are Chinese tallow, cogon grass, Japanese 
climbing fern, Chinese privet, torpedo grass, feral pigs, and feral cats.  The program’s 
purpose is to protect the integrity of Eglin’s natural ecosystems by reducing and 
controlling the spread of INS.  The plan includes a recommendation to limit foot traffic 
and vehicle traffic in areas where INS are present to prevent the spread of the invasive 
and exotic species.  Equipment moving through these areas needs to be washed so that 
all seedlings are removed before the equipment is transferred to a non-contaminated 
area.  Standard operating procedures dictate that all vehicles are cleaned prior to use, 
which would lessen or eliminate the potential for the spread of INS.  

NOISE IMPACTS ON DOMESTIC ANIMALS AND WILDLIFE  

Analysis Discussion.  Many mission components of the Proposed Action are already 
occurring at Eglin AFB, and have been for several years, including low-level aircraft 
flights, use of flares, and HE (high-explosive) and non-HE ordnance training.  
Therefore, military noise is already a component of the existing sound environment 
within which several threatened and endangered species occur.  Since noise generated 
under the Proposed Action would be similar to the existing condition, the potential for 
increased effects to federally and state-listed sensitive species would be low. 

Most commonly, the reaction of birds and wildlife to aircraft noise, particularly when 
the aircraft is visible to the animal, is some degree of startle response—one response 
being flushing (i.e., abruptly leaving a nest; Gladwin et al., 1988).  In this case, an animal 
could theoretically leave its nest open to predation, thereby reducing reproductive 
success (Larkin, 1996). For a sensitive species with an already threatened existence, any 
additional decrease in reproductive success could detrimentally affect the population; 
studies noted effects on reproductive success for some species but not for others 
(Larkin, 1996). 
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The most visible protected species, from a conservation program standpoint, is the 
RCW.  Other protected species are just as important but are either not as susceptible to 
noise (e.g., Okaloosa darter) or not as numerous (e.g., bald eagle and black bear).  Thus, 
this discussion focuses on impacts to birds from noise. 

To understand potential impacts to birds from noise, and given that a lot of noise 
information is expressed in terms of human-hearing impact thresholds, a brief 
explanation of some differences between bird and human hearing is warranted.  
Figure H-1 is a diagram of a hearing audiogram of humans and birds.  This audiogram 
represents the sound level in unweighted decibels (dB) and the frequency range of 
humans and birds, offering some insight into a few differences.  The average bird, 
woodpecker, or owl does not hear low-frequency sounds (e.g., rumbles) as well as 
humans or frequencies on the high end of the audiogram.  Some have a greater range in 
terms of being able to hear softer sounds—owls can hear sounds we cannot—and 
appear to tolerate, or rather are sensitive to, higher dB levels at mid and high 
frequencies.  This may be an important consideration when assessing noise impacts to 
birds from explosions or sonic booms that have a lot of energy in the lower frequencies; 
however, it is clear that not enough is known on the subject of how human thresholds 
can be accurately applied to birds or other wildlife. 
 

 
Figure H-1.  Comparison of Human and Bird Hearing Sensitivities 

(Source: Delaney, et al., 2002) 
 
The structure of the human ear is often compared with wildlife ears to understand 
whether similarities in hearing ability exist.  Scientists have measured the hearing range 
and frequencies of birds and people and found some similarities in function and ability 
(Okanoya and Dooling, 1987).  Major differences include the ability of some birds to 
regenerate damaged hair cells within the inner ear, something humans cannot do 
(Dooling and Dent, 2001).  The tolerance of the human body (e.g., the lungs) to blast 
overpressure is often used to estimate blast impact thresholds for other mammals in the 
absence of reliable data and vice-versa (Yelverton et al., 1973).  
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There are many studies describing wildlife reaction to aircraft noise, but little 
information is available that directly studies the impacts of impulsive bomb noise and 
blast on terrestrial wildlife.  Delaney et al. (2002) studied the effects (i.e., flushing 
response) of several types of military noise, but not bomb noise, on RCWs.  Artillery 
and grenade simulators were studied and, like bomb blasts, are impulsive.  Due to the 
lack of information on wildlife and bomb blast effects, the impulse noise impact 
thresholds used in many environmental analysis documents are not specific to a given 
species or class of animal.  Human thresholds are most often used when animal 
thresholds are lacking.  What is known about humans is often applied to solve noise 
analysis problems regarding wildlife.  
 
Another component of animal reaction to noise that is sometimes observed is 
habituation, which is a lack of response to a particular stimulus, learned over time 
(Larkin, 1996).  Research indicates that not all species habituate to noise at the same rate, 
and some may always exhibit a startle response to noise (Larkin, 1996).  With the 
exception of the bald eagle and the RCW, no specific documentation exists on the 
response of species that occur at Eglin AFB to low-level aircraft and small-caliber 
weapons noise. 
 
One study noted that a greater percentage of black brants (a type of goose) took flight in 
response to the presence of humans, eagles, and boats than to the presence of jets, 
propeller aircraft, and gunshots (Manci et al., 1988).  Rotary aircraft typically cause a 
greater startle response than fixed-wing aircraft.  In general, human presence and 
natural predators caused startle responses more often than noise (Manci et al., 1988).  
Animal reaction to noise has been shown to vary with species (Manci et al., 1988).  Not 
all species acclimate or habituate to noise at the same rate, and some species may never 
habituate (Manci et al., 1988). 

Eglin AFB Federally Protected Species 

Red-cockaded Woodpecker.  Delaney et al. (2002) found that military training exercises 
of short duration (less than two hours) conducted near active RCW cavity trees will not 
significantly affect the ability of the individuals to successfully reproduce.  Activity 
longer than two hours was not tested.  Results are only applicable to military training 
activities with similar levels of noise, frequency, and number of events and disturbance 
distance as that used in the study.  In general, the authors concluded that “military 
maneuver training noise is not a limiting factor in the recovery of RCWs on military 
installations,” as evidenced by an increase in RCWs over the duration of the study, but 
that land management practices are vital to improving RCW habitat quality on military 
lands. 
 
Delaney et al. (2002) recorded noise levels during several types of military training 
events and conducted experiments on small-arms (.50-caliber blanks) and artillery 
noise.  A summary of observations from the study is provided in Table H-3. 
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Table H-3.  Summary of RCW Flush Response Relative to Noise Source Distance  
and Loudness 

Noise Source No Flush Response Observed Notes 
Distance (m) SEL    

Noise Experiment Observations  

Small Arms (.50-cal 
blank) >152.4  <80  

Birds returned to nest an average of 6.3 min 
after noise ceased. Longest flush time was 
26.8 min. 

Artillery >152.4  <72  
Birds returned to nest an average of 4.4 min 
after noise ceased. Longest flush time was 
16.2 min. 

Passive Monitoring  

Small Arms (5.56- 
and  .50 -cal blank) >400  <76 

Unable to test at <400 m. Supersonic bullet 
noise louder than muzzle blast noise in 1- to 
4-kHz frequency range. 

Large Cal (>20 mm) >700  <102 Unable to test at <500 m. 
Missiles (Multiple 
Launch Rocket 
System) 

>750 <69 Unable to test at <750 m. Only one noise 
event monitored. 

Helicopters >30  <102 Observations applicable to RCW incubation 
and early brooding phase. 

Fixed–wing Aircraft >600 <90 Unable to test at < 600 m. 
Vehicles (convoy of 
Bradley Fighting 
Vehicles and 
Civilian Vehicles) 

>50 <75 
Bird returned after 10 min after convoy had 
passed. Birds returned after 3 min when 
civilian vehicle had passed. 

Simulators 
(Grenade) >200 <82 Unable to test at < 100 m.  A bird returned to 

nest within 8 min after flushing. 
Source:  Delaney et al., 2002 
kHz = kilohertz; m = meter; cal = caliber; min = minutes; mm = millimeters; SEL = Sound Exposure Level in 
unweighted decibels; < = less than; > = greater than; ≥ = greater than or equal to 
 
Bald Eagle.  Bald eagle response in one study (Larkin, 1996) was primarily related to the 
proximity of a disturbance, such as a person or aircraft, rather than to a particular noise. 
In other words, eagle response was related more to a visual presence.  There is one 
known bald eagle nest at Eglin AFB, near A-22 south of Eglin Main Base cantonment 
area.  This nest is currently exposed to aircraft noise from the runway at approximately 
65 dB DNL (A-weighted Day-Night Average Noise Level).  It should be noted that the 
DNL metric is designed for assessment of noise impacts on humans.  Under the 
Proposed Action, noise levels at the nest would increase to 75 dB DNL.  While this is a 
marked increase, the degree of impact cannot be discerned since the literature provides 
no insight with regard to noise effects to birds from average noise.  Additionally, 
A-weighted noise measures may not be appropriate for determining impacts to birds 
since some of the frequency bands emphasized by the weighting procedure are specific 
to humans (Delaney et al., 2002).    
 
Indigo Snake. Indigo snakes occur on Eglin AFB and may inhabit gopher tortoise 
burrows, which are common in upland habitats.  Some reptiles and amphibians exhibit 
a response to low-frequency noise and may experience a temporary decrease in hearing 
sensitivity after prolonged exposure to 95 dB (Manci et al., 1988). The noise levels to 
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which indigo snakes would be exposed from the Proposed Action and Alternatives are 
unknown, but the nature of missions is such that any exposure is expected to be 
temporary. Noise from the Proposed Action and Alternatives may affect, but would not 
be likely to adversely affect, the indigo snake. 

Reticulated Flatwoods Salamander.  Amphibians do not exhibit a well-developed 
acoustic startle response and are often regarded as non-susceptible to noise impacts 
(Manci et al., 1988).  In addition, this species lives in moist soil, leaf litter, and at times in 
ponds, which would have some dampening effects on noise and vibration.  Thus, noise 
from the Proposed Action and Alternatives would not be likely to adversely affect the 
flatwoods salamander. 

State-Listed Species  

Southeastern American Kestrel.  Kestrels are a type of raptor or predatory bird.  
Research on noise and predatory birds indicates these types of birds are less likely to 
startle or flush from noise than other types of birds, such as songbirds.  Low response 
was observed in nesting ospreys (Trimper et al., 1998).  Red-tailed hawks exhibited 
habituation to helicopter noise (Andersen et al., 1989).  In general, Manci et al. (1988) 
found that most raptors did not exhibit a negative response to low-level overflights.   
 
Florida Black Bear.  Black bears use a variety of swamp, hammock, and forest habitats 
on Eglin AFB. It is likely that black bears are already being exposed to noise from 
low-level aircraft and small-caliber weapons, given its distribution on Eglin AFB.  Noise 
associated with the Proposed Action and Alternatives would not be expected to 
adversely affect the black bear. 
 
Gopher Tortoise.  Gopher tortoises occur throughout the base on the training areas and 
in the interstitial areas.  There are no noise criteria or thresholds for hearing impacts to 
this species, though Bowles et al. (1999) studied sonic boom effects on the desert gopher 
tortoise.  For occasional exposures to sonic booms, Bowles et al. found that desert 
gopher tortoise hearing was not affected, but they did caution against daily repeated 
exposures.  Bomb events, like sonic booms, are impulsive in nature and create the 
potential for greater effects due to the larger overpressures and associated heat and 
other blast effects.  Given that any new missions associated with the Proposed Action 
and Alternatives would use existing test ranges, no new impacts to gopher tortoise are 
anticipated. 

Summary of Noise Impacts on Animals 

Low-level fixed-wing and rotary aircraft flights and small-caliber weapons noise can 
startle federally and state-listed species. A startle or escape response by itself is not 
necessarily detrimental to a species, nor is reaction to aircraft noise alone enough to 
imply adverse effects. 
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Animal species differ greatly in their responses to noise.  Each species has adapted, 
physically and behaviorally, to fill its ecological role in nature, and its hearing ability 
usually reflects that role.  Animals rely on their hearing to avoid predators, obtain food, 
and communicate with and attract other members of their species.  Aircraft noise may 
mask or interfere with these functions.  Secondary effects may include non-auditory 
effects similar to those exhibited by humans: stress, hypertension, and other nervous 
disorders.  Tertiary effects may include interference with mating and resultant 
population declines.  
 
Few studies or reports include any reliable measures of the actual noise levels involved.  
However, in the absence of definitive data on the effect of noise on animals, the 
Committee on Hearing, Bioacoustics, and Biomechanics (CHABA) of the National 
Research Council has proposed that protective noise criteria for animals be taken to be 
the same as for humans (CHABA, 1977). 
 
Animals react to a variety of external stimuli, including each other.  The types of startle 
responses that could be detrimental are repeated interruptions of nesting or breeding or 
abandonment of young.  The activity scenarios of the alternatives are intermittent 
overflights and strafing, small-arms noise, artillery, vehicle noise, and HE bomb noise—
activities that have been ongoing at Eglin AFB for some time.  It may be assumed, 
therefore, that some species at Eglin AFB may be, or may become, acclimated to these 
sources of noise.  
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